Proper certification of death has legal, social, and epidemiological significance. There is unfortunately little in the existing medical literature relevant to such an important issue in Singapore. With the implementation of the Coroners Act 2010, there has been recent surge in interest in this matter, highlighting a need for additional instruction on the accurate completion of death certificates. This review explains how a death certificate should be filled out, with particular focus on the difference between the terms cause, mechanism, mode, and manner of death. The article is aimed at doctors in Singapore, and highlights legal and practical issues.
INTRODUCTION
A death certificate is the official document that declares an individual's death. In Singapore, after doctors have certified that the death has resulted from known and natural causes, they will fill up a Certificate of the Cause of Death (CCOD). The CCOD is then exchanged at a death registration office, for example a police post, for a Death Certificate, before the body can be buried or cremated.
The role of death certificates is generally twofold: legal and statistical. They could be used for medicolegal, insurance, and inheritance matters. At the same time, the information recorded within constitutes essential epidemiological data for national mortality and morbidity statistics, which ultimately affects health-related decisions such as governmental policies and funding. It is thus essential that the information entered on the certificate must be accurate, yet studies from elsewhere have found error rates as high as 60% 1, 2 . There is currently little in the medical literature to instruct and guide practicing doctors in Singapore on such an important matter, and this subject is also often poorly emphasised in medical school curricula 2 . There is therefore a need for practical instruction on the process of death certification.
While the pronouncement of death does not present much of a challenge to most medical practitioners, the certification of death is apparently not as straightforward. A strong foundation in pathology and an understanding of pathological processes in relation to the often complex medical problems in a patient are the most relevant requirements in determining the cause of death. Numerous studies have shown major errors in death certificates 1,3-5 . Understanding where and how common errors in death certificates occur is thus helpful:
• Surveys of doctors report that many are confused about differentiating between the cause, mechanism, and manner of death 2,6 .
• Common errors include vague causal sequence 3 , the listing of mechanism instead of cause of death 7 , recording a mechanism of death without providing an underlying cause 8 , and listing of only the mechanism and improper sequencing 5 . Act and must be filled accurately. Failure to comply renders the certifying officer liable for prosecution.
CAUSE, MODE, MECHANISM, AND MANNER OF DEATH
The difference between the terms cause, mode, mechanism, and manner of death, is a common source of confusion when filling in the CCOD. While it might appear more accurate to include modes and mechanisms of death in the cause of death statement, the statement must include the cause of death as defined in the next paragraph.
The "cause" of death is an anatomical pathological entity. It is the pathological diagnosis involving an organ that has resulted from medical disease conditions that could have led to or resulted in death in the ordinary course of nature. An underlying aetiology is evident and implied. Examples include acute myocardial infarction, pneumonia, cerebrovascular accident, and spontaneous aortic dissection.
The "mode" of death refers to the form and way by which death has resulted. Examples include sudden cardiac death, cardiorespiratory failure, end stage renal failure, and all other forms of organ failure. These cannot be standalones in death certification, and must be qualified with the underlying aetiology stated.
A Singaporean doctor was suspended and censured for wrongly certifying a CCOD in 2011 15 . The doctor had certified the cause of death as "congestive cardiac failure", and that the patient had ischaemic heart disease for six years prior to death. It was clarified at the inquiry that congestive cardiac failure was not a cause of death, and that the diagnosis of ischaemic heart disease of six years was not verifiable. The Committee found that it was listed explicitly in medical literature that congestive cardiac failure is not a cause of death but a mode of death. Lau 16 stated ". . .congestive cardiac failure is a mode, rather than a cause of death, and is therefore a term that should be avoided as much as possible.
In this instance, either acute myocardial infarction or ischaemic heart disease would suffice as the primary cause of death. . . " The explanatory notes of the 'cause of death' field in Form G of the CCOD states (in bold, no less) "Disease or condition directly leading to death. (This does not mean the mode of dying e.g. heart failure . . .)" In other words, heart failure is a mode and not a cause of death. The Committee
• Error rates were also found to be proportional to the age of the patient as older patients tend to have significant medical history 3,9 . • Error rates are affected by experience, diagnostic consideration, biases, and even semantic styles 8, 10 , as the determination of the cause of death involves opinion. For instance, coronary heart disease tend to be over-reported and malignant neoplasms under-reported 8, 9, 11 .
This review introduces some legalities of death certification in Singapore, and discusses one of the main difficulties encountered by doctors when filling out the CCOD: the differences between the terms cause, mechanism, mode, and manner of death. Finally, practical advice for the death certification procedure, and filling out of the CCOD are provided.
LEGALITIES OF DEATH CERTIFICATION Definition of Death
In Singapore, clinical death is defined legally under section 2A(1) of the Interpretation (Amendment) Act 1998 as cardiac or brain death 12 .
Cardiac death, in which the heart stops beating and there is irreversible cessation of blood flow and respiration, is the most common form of death.
Brain death is defined as total and irreversible cessation of all functions of the brain in a person, and is applied in specific circumstances and clinical settings, such as patients in intensive care, and in cases of harvesting organs for transplantation. There are stringent safeguards and procedures in the certification of brain death, the discussion of which is outside the scope of this paper.
Legal Responsibilities of Doctors
It is the duty of every person in Singapore to report any suspicious death to the police ( further noted that the case could have been avoided if the doctor had made the decision to decline to certify the CCOD in light of insufficient information and had instead referred the case to the Coroner.
The "mechanism" of death describes the pathophysiological sequence or steps leading to death from the underlying cause. Examples include cardiac arrhythmia, haemorrhage and exsanguination, sepsis or septicaemia, and the various mechanisms leading to shock. These, too, must be further qualified.
There is some degree of overlap where the mode and mechanism is concerned. Finkbeiner et al. 17 notes that "mechanisms of death include terminal events such as cardiopulmonary arrest, nonspecific physiologic derangements such as vital organ failures, or nonspecific anatomic processes such as infarction, inflammation, or hemorrhage." Unlike the cause of death, mechanism of death lacks aetiologic specificity. When the certifying doctor chooses to include a mechanism in the cause of death statement, he must also justify and qualify it with an underlying cause, as in the case for the "mode" of death.
Kircher and Anderson 2 suggested that "confusion between cause and mechanism may in part arise because medical therapy often attempts to modify or ameliorate mechanisms rather than causes, thereby focusing attention on mechanism to the exclusion of cause. For example, digoxin often is highly effective in ameliorating the symptoms of congestive heart failure (mechanism), but does nothing to modify the underlying coronary artery disease (cause)."
The "manner" of death carries a legal overtone and the medical interpretation might be different from the legal interpretation. The manner of death refers to the circumstances under which death could have occurred. There might be cases where the cause of death is natural as far as medical opinion stands, but the manner would be considered unnatural, legally. For instance, a body that has been discovered in the void deck of a block of flats might have died from an underlying natural medical condition such as ischaemic heart disease. But unless this death or collapse was witnessed, the police would be called in and the case will be handled as an "unnatural" death.
CERTIFICATION OF DEATH
The process involved in certification of the cause of death is analogous to making a clinical diagnosis in clinical practice. It requires careful consideration of the patient's available clinical history and medical information, thorough physical examination of the body, and careful correlation with the circumstances of death. Even if the cause of death is obviously due to medical cause or reasons, the doctor must still verify the circumstances of the patient's death to exclude foul play.
Procedure for Death Certification
First and foremost, the deceased's identity must be established. A doctor should not certify the case if there is any doubt in the identity of the deceased. The doctor must obtain the history and circumstances leading to death; this can be obtained through the deceased's available medical records and by interviewing family members in the case of death in the community.
The next practical procedure is to establish the cessation of life. In the community setting, pronouncement of death might already have been performed by ambulance paramedics. The doctor who has been requested to certify death should then proceed to review available medical records and gather information on the circumstances of death. After this process, analogous to taking a medical history, a clinical impression should be made on the possible cause of death. Events leading up to the death as well as any past medical history that is relevant to the death certification must be considered. Unnatural and iatrogenic causes, whether proximate, antecedent, or remote, must be ruled out.
The subsequent step is analogous to performing a physical examination. This is done to look out for any signs or indications that raise suspicions, or are incongruent with the given medical history and circumstances of death. Particular attention should be paid to examining the body for injuries, particularly the face and neck. For instance, any form of wounds and possible marks of injury are red flags, while petechiae in the sclera and conjunctiva indicate possible asphyxia 9 . At any point where the doctor detects possible foul play, they should consider reporting the case to the Coroner.
It is true that in patients with long and complicated medical histories, particularly the elderly, selection Proceedings of Singapore Healthcare  Volume 23  Number 4  2014 of a specific underlying cause of death might prove to be difficult. One might colloquially say that someone "died of old age", as ageing is often accompanied by a series of natural and degenerative conditions that affect the entire body and in combination cause death. However, "senility" is not an acceptable cause of death. Chao 18 pointed out that terms such as "senile dementia", "senile debility", "bed sores", "sudden death" or "died in sleep" are vague and will be rejected. The doctor filling in the death certificate still has to decide, based on clinical judgment, which of the various pre-existing conditions caused death. This is done by considering the patient's complete medical history and circumstances of death, so as to prioritise the existing conditions. Any antemortem diagnosis, tests, and reports should also be considered.
Thus, there are fundamentally two crucial requirements that must be satisfied before the doctor can issue the CCOD: (1) there must be a natural medical condition that can lead to, result in, and cause death in the ordinary course of nature; and without medical intervention; and (2) this medical condition must be correlated with the circumstances of the death. There must not be inconsistency or suspicion of any unnatural elements. Both criteria must be satisfied for a doctor to issue the CCOD.
Filling Out the Certificate of the Cause of Death
The CCOD is also known as Form G under the First Schedule of the Registration of Births and Death Rules, Chapter 267 14 .
Recall that the cause of death is an anatomical pathological entity. Delving a little deeper, there are differences between the immediate conditions causing death (which can be a mode of death), underlying conditions of death (the ultimate cause of death), and intervening cause of death (any mode or mechanism that helps to explain how the person died).
The immediate condition leading to death is the disease or condition that directly precedes death. The underlying condition that resulted in death, also known in some jurisdictions as the primary or proximate cause of death, is the disease or condition that initiated the events that finally led to death. This underlying condition must be aetiologically specific and antecedent to all outer causes, chronologically and pathologically.
Intervening conditions leading to death include any other conditions that contribute to death and are a result of the underlying cause. Thus, the underlying condition is the "start", leading to various intervening conditions, and culminating in the immediate condition that precedes death. Knowing the difference between the immediate and underlying causes of death is important when filling out the CCOD. 
CONCLUSION
Certification of death is an important professional activity undertaken by and accorded to medical practitioners. Unfortunately, there is little in the medical curriculum and medical literature to guide doctors in this matter. The terms "cause", "mode", "mechanism", and "manner" of death can lead to confusion and improper certification. More continuing medical education in this area will help medical practitioners gain the necessary professional proficiency.
